Searching PAJ 



Page 1 of 1 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 2003-21 5309 

(43)Date of publication of application : 30.07.2003 



(51)Int.CI. 



G02B 1/11 
B32B 7/02 
B32B 9/00 
C23C 14/08 
G02B 1/10 



(21 Application number : 2002-074033 
(22)Date of filing : 18,03.2002 



(71) AppIicant : SONY CORP 

(72) Inventor : KOBAYASHI TQMIp 

WATANABE SHUJIRO 
ISHIZAKI HARUAKI 
KAGAWA MASAKI 
RI SEIKICHI 
WATANABE TAKASHI 



(30)Priority 
Priority number 



2001118463 
2001353265 



Priority date 



17.04.2001 
19.11.2001 



Priority country : JP 
JP 



^3 



1 



(54) ANTIREFLECTION FILM AND ANTIREFLECTION LAYER-AFFIXED PLASTIC SUBSTRATE 

(5 7) Abstract: 

PROBLEM TO BE SOLVED: To provide a colorless 
antireflection film excellent in productivity and high in 
transparency, and an antireflection layer-affixed plastic 
substrate and to provide an antireflection film and an 
antireflection layer-affixed plastic substrate having 
moisture-proofing and gas-barrier properties and being 
excellent in optical characteristics. 
SOLUTION: An antireflection film is provided which 
comprises a hard coat layer formed on a substrate, and 
a transparent, high-refractive-index oxide layer and a 
transparent, low-refractive-index oxide layer alternately 
laminated on the hard coat layer. The transparent, high- 
refractive-index oxide layer is composed of an Nb205 
layer formed by a reactive sputtering method. In an 
antireflection film using a substrate consisting of an 
organic material, an inorganic, moisture-proofing layer 
having a refractive index approximate to that of the 
organic material is formed in contact with one surface of 
the substrate. 



1 ! X. — ^ 



http://wwl9.ipdl.inpit.go.jp/PAl/resulVdetail/maii^ 2010/07/15 



(19)B*B#fFJt (JP) 02) & [ffl ^ fF & ^ (A) 

#^2003-215309 
(P2003 -215309A) 

(43)^H 0 ¥j£l5^7 £300 (2003.7.30) 



(51) IntCl. 7 
GO 2B 
B3 2B 

C23C 
GO 2B 



1/11 
7/02 
9/00 
14/08 
1/10 



10 3 



F I ?-73-r(#*) 

B 3 2 B 7/02 1 0 3 2 K009 

9/00 A 4 F 1 0 0 

C 2 3 C 14/08 N 4 K 0 2 9 

GO 2B 1/10 A 

Z 



(21)tfiB»#^ 


!ft|g2002-74033( P2002-74033) 


(71)fflSA 


000002185 










(22) ansa 


5p^l4*p 3 ft 18 B (2002. 3. 18) 




-%%te&)\\mc&]\\ 6TB7 #35*§ 










(31)«*»fc£38S# 


#182001 - 1 18463 (P2001 - 118463) 




*s:ips;ii^tajii 6tb 7 #35^ v- 


(32)«5fcB 


¥*ftl34p 4 ft 17 B (2001. 4. 17) 






(33)«5fct£fe3gH 


B# (JP) 








#112001 -353265 (P2001 -353265) 




^HP©;ilMfc^U6TB7#35^ yr: 


(32)«5feH 


^13^11^ 19 B (2001. 11. 19) 






(33)«5fetfc£lIB 


B# (JP) 


(74WSA 


100110434 











(54) Bm^yjjv&mfKZi^mtfz^x^yzgM 



(57) QBKI] 



-15 
-13 

-11 

-9 
-7 
-5 

-3 



1 : * 
3 : /\— hJf 
5: JEl^/if^S 

11 : H2SlB«S^K<b!feJf 
13 : S299MSB>ff4qt1bttJI 
15: l»i%J5 



1 

T V <>& C t 1 1 3 KM ffilt 7 J )V A 0 

U x=l~2) , T i Ox (fib, x=l~2K S 
iO, ({IU x=l~2K SiOxNy (fflU x 
= 1-2, y = 0. 2-0. 6)RtfCrO, (flU 
x = 0. 2-1. 5) fre>jgiR£ftS'>&< tt-a© 

DtiftH 3 ] M<D'J>-& < t -ooaWMJBSf WMb 
MW* Nbz 0. j^&ftSUSi:, In, O, &tfSn 

s m ££#-r 3 t t -r § if mm imm<omm 

±7 J A/ho 

fe-ao&«wt**±is»fcUT^*u s i, m 

g, A 1 > Zn, T iKtfNbfre>atfn$i!»&<fcfc 
-ffl©7aSOKffc«IJER»«x S i 0 2 , MgO, A I z 
0 3 , ZnO, T i 0 2 StfNbz 0* {C#^LT5t 

i0 2 , MgO, A 1 2 0 3 , ZnO, T i 0 2 RXfN 
bz Os fcJMILTl 0*^%W±. SOtMttTt 

#r 5 c £ t -r 3 m&n 4 ia«g^swis± 7 ^ ;i/ 

Ac 

CW*iR6] SBflBffi^lMbftiB©?-^ Nb 2 0 

0 m&ft<DM<n'P%< tfe-MTaa Or, , T i 
0 2 , Z r 0 2 , T h 0 2 , S i :. N i , Y 2 0 . ^5- 

mutirzmn&f&is tixvzct *¥fW t?% imm 1 

EtS©S*H»ii:7^;I/Ao 

So 



(2) 2003-215309 

2 

«Itfc-r*E»IBih7.t-JW>.. 
0)RMV5±7^( ;UA 0 

MW&B 1 0] ±!BS#±tc/N- K3- hg*^M5 

[»*isi i] ±E**tt»*»6 mwh 

in 8 mm^mm±7 * ;pa 0 

2] ±.imm$mmte, s i o 2 , sio 

, , S i Ox N y , S i 3 N 4 , S i x N y , A l 2 0 
, A l x Oy , A l Ox Ny (fc/cU x, yteVvf 

n&ffic<Dfi$r£*3 0 ) *^a«n5'>^< t*> ia 

ih7-r;i'A 0 

l 3 ] ±eMK&Sfl<0JS8T*fl t l • 4 - 
2. lT'*5ilt*#^^-rS»5f?«8iB«©S*fl»± 

7-r;i/A 0 

mmm l 4 ] ±EE»RiJhJUi, < f: t-o<0 

D»**tifeNbi 0s «Tf*8SftTV-»4tfc*WSl 
t f §W 8 HB«OSit|5Slh7 -c ;I/A 0 

1 6 ] ±EEftHRik»H\ '>ft < fc fe-oco 
40 DffM2ti/cNb 2 0 5 JlT^fig^nTO^ilfc^® 

[000 1] 

*SS*tK±7-(-;l/A.cM-r§fe©T*$.0, ^Cfcti, 

si-r 5t©tfe§c 

50 [0 0 0 2] 
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BftfeOStfi] SttKlk (Anti-Reflection, WT*L 
TARfcl^do ) CRT^LCD (|^ 

[0 0 0 3] CRTfflJitLTii, 1 1-218 

6 0 3 W£&. #P»W 9-8 0 2 0 5 ^HRtfH. Ishi 10 
kawa et al./thin Solid Films 351 (1999) 212-215© 

3aJWica***vrv*«J:3.c % PET (*'Jlfl/yf 

2e>,C^©±{CS i Ox / I TO/S i Oa / I TO/ 
SiO ! *SiO./TiN. (x = 0. 3—1) /S 

1 0 2 «©Wl«ji©ARJi*«£nfc&©^5>*t 

[000 4] -73, LCDiS»ClStSAR7-f;Vi 
tLTlt ^-X/S i Ox /T i 0 2 /S i 0 2 /T 
iOe/Si 0 2 ^-X/S i Ox /T i 0 2 /S i 20 

0 2 /TiOz /Ah 0:. /S i O. SOT i 0. £ 

[0 0 0 5] AR7^Afc*ritt-4&Ji.4X/<y*y 

^^tctoT^IS^n*^ *-©$iixe-K5r#3.3 
T i O2 X^y*B£ffl^fd»jSy; i 3t>, S i Ox 
/I TO/S i0 2 / I TO/S 10 2 ©£?& I TO 

-r^Affl©X/W£Sg£:^TJ&M-f i>*§"&\ X^>y 

&-$T*ttM1r2> t, I TOtT i O2 ©$Kiifi©tt;« 

ttRLTfc, T i 0* ii I TO© l/3fr% 
iBMET**. ChB, I TOOarcttfctMlttfclfiE 

Jf}§fi©Mtt£ l SK;fc;£<&3o T i O. ©l£$£j&g# 
Hl^©fcJu T i #1 T 0©$#tgSSsT*2d£ I n ^ S n tc 
tt^TX^-y ^*W^l^tfttt < tt#LTl^ 
i»o 40 
[0 0 0 6] 

mwtfB&L&ottzmmi ±mLtc£5iz, i t 

OWiT i Oi JltAOfe^SttfcflinT^*^ I TO 
^fflV>fcAR7w;PAv flJfcfcf^-X/S i Ox : 4 
nm/ I TO : 1 8 nm/S i 0 2 :3 2 nm/IT 
O: 60nm/SiOi : 9 5 nmT*1fj£;**l3<J: ; 5& 
A R7-f aW"P*«tfnH*&*^ft»-9Tl#^ 
5i:V^WS*fLT,>5, CRTfflJfctfeVTtt, A 
Rg^Sfea^frfroT^Tt), R/G/B©* V- h* 

m^Mfe^^ms-r^iPi^pffi-r^c tt^o, ar so 



^2003-215 30 9 
4 

aimz°& lcd ©if -me a A R 7 -r 

- 7 ^ -ffi^:#i6T ©IIS^B.;: * 5 fr£ 1?* 
4„ £©<fc-5£#lta^ «BBfiflbWl<TfeT i 0. 

AR7f;VA^riSffi*fe©i:LT^5o L C Dffl 

ii^Wi&E LfVxTV/fflJifclfc^T&x ^ffi©w« 

^feOx t i 02 m-wttttsimi'V. 

[0 0 0 7] -73x £*E Lf^X7*W§OffiM# 

* rc*^, fie**j«o a r 7 w )\si±THtwMmm j pj}x 

TFT *vX*?SS±C*«5et« J Mltt%» 

¥mmmm, mmmm^mx. tft^xi^i 
«o±K»ja t rtfk. ■xjz.wm u v igf ygwssiJi 

^7X*«©±ttt#«^LTSItB5ii:7f;l'iA^ 

[0 0 0 8] UfrLfctf^ S»ELiPfaW>a^KIK 
L, #^XSS©$«£AR7^1'A©g«©2S©& 

€>tc«, 7b*5/77bxVX7°W^||Ig-r§^Cfe7v 
[0 0 0 9] #fga,m±x ±EflE3RStff<0BWjftK««lL' 

©S*f B&±7 ^ ^ ARtf EM BfrifcJitt* 75> X^>y ?S 

[0010] sfc, *5SB^«, sax^«y^u>y*^r 

t^fe©SW^±7i'^AR.tfS^ES±IfMt7 0 5Xg L 

>y ^ s«%««-r a c t * i w t r 5 . 

[0 0 1 1] S&t, *fgB^(i, |»gttV7J~X/^>J7tt 
[0 0 12] 
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[0 0 1 3] mim. 1 ©SSHlcfc^TU:, ssw 
UtfblftlJlfc bT, N b *-y<y H*ffl^ftS6ttX/^ 
^UV^iilCctDNbz Os m*Bl%?%C£lc& 1 ), 
T i 0 2 f&*m^rct><DtfflMfc. 4 0 0~6 5 0 nm 

WB&ih^-f^AJ&WSck^-efx froNb 2 Os MO 

j8§8»8*t i o 2 m/M^tot-t&ttimmitit 

[0 0 14] ajJ3j&E2©S6EB. »#*1©K*H&±7 

tC, ZrO, GIL, x= 1~2) , T i 0. (fibs 
x=l~2), SiOx (fib, x=l~2), SiO 
» N y (fib, x=l~2, y = 0. 2~0. 6) RXf 
CrO< (fib, x = 0. 2~1. 5) frS^StlS 

[0 0 15] M**2©»Wej3V<>Ttt, Sf*±£^- 
Fn-hJl^^t, ^OitZr, Ti, Si, Crl 20 

Z r Ox (fib, x = l~2), TiO. 
(fib, x=l~2), Si Ox (fib, x=l~ 
2) , S i Ox N y (fib, x = 1—2, y = 0. 2- 
0. 6) SO'CrO, (fib, x = 0. 2-1. 5) 

[0 0 16] BJ#E3©fSfll!fci\ f»*3S 1 ©5»l*lh7 30 
WVl/AfCfeWT, ffc©4>&< fc— OOjlBJUSIStr*!? 
fbtoJitf, Nb 2 Os jb^ftSiti:, I n 2 0 3 RtfS 
n 0 2 ft»6Wi*ti* / >*< tfe-«©*HWb1Wp6 

[0 0 17] |f*IM3(D%W.Ctel/^T{±, Nb 2 Os 
Nb 2 0. Bli:»«ttWr4 1 TOifOl n 2 0:. 

£k&<»mtt£tt^t-SC k*Wk&9, flfWSik 40 

[0 0 18] ||*5(4Rtf5<D»Wa:, 1 £>£*t 

Kit7-f /kMcfe^T, ftiJ© / >^< fcfc— ooSWSHB 
tfrWbftJftf 5 , I n 2 0 3 RO'SnO; *^atf*iS 

< t $>-n<D&mMivyaz±mftt lt£*u s 

i, Mg, Al, Zn, T iRtfNbfre>g.£Ja3'>& 
<fcfc-«©7!iR©tt{bftlfiK#£, S i 0 2 , MgO, 
A 1 2 0 3 , ZnO, T i 0 2 RtfNbz Os &c&gb 
T 5 ; &;1/%JU±, 4 o t;l/%WT, <£ t>$?g b < « l o 50 
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[0 0 19] ll*IM4S:tf 5O%0^(Ctet/^Ttt, Nb 2 
0 5 fr5&saHflJS9r4WHM2:£fcic* S i, M 
g, Al, Zn, T iRtfNb^P.)lt±"n5 / >^< fct> 
-a©7cSRoKfb ! ft^ojSinfcJ:t) I T oBStefcttS 
4 0 0 nm5£^©^S^OfgT*^#?tifc±Efi 

B&±7w;l/A%^5 C ktfT**o 

[0020] m$mQ<omm. %mm 1 ©ss*B&it7 

^;VA,c*3^T, WifWbftSO^^, Nb 2 Os 
BW^OJlO / >*< B#T a 2 Os , TiOi , 
Z r 0 2 , Th0 2 , S i 3 N. , Y 2 0 3 frt>Ml£tl 

[0 0 2 1] »*96<0»Kt*V^Ttt, '>&< tfc- 
^©iSHSf$»^Nb 2 Os T-fl5fiSc$tiT*3f), ZtiM 

ft<D-&mmmmoyj>>%:< t^-mm a 2 o. , no 

2 , ZrOi , Th0 2 , S i 3 , Y 2 0 3 fr«=>ii 

TttS5ifi8StRllS6*SStt^y*fc:J:SNb2 Os Ji 
i:U «^iftiSI/f*iltov^T«Nb 2 Os 1-XytOWfl- 
Sffi^S c K i 0 , k ^5 jftfcSi^TH:^ b 

[0 0 2 2] »*«7 0»KJ4, 7*7Xf»;*iK±, 
Xtt^- Fn- hJf£«ffifc:^/£bfc757.^<y 

S5Ht«i«nfeK»iBitJi3iWRi«*nTa*Ri*ie± 

gtt^^X^y^SS.Cfc^T, ^ft< hfe-OtDJf 
WKS#f*KfbftJBA% SJSttXA-y * U >7"ffitc«l: D 
M?MNb 2 Os »7?««snTi/^Sci:*#«fc 

[0023] m^mi (ommic^-ai, mmmwtL 

X7°^X^ v i>WP^- Fn— F B^±.cffM b fc 7^ 
X^-y ^tS^fflV^ii-^tcteV^Tfe, ilB/Ji«iHffi*itfb 
tlW^EJSttX/^y * U y yffifc J: DJBjjJSftfcN b , 
Oi *T*«t"«ci:t:J:0, 7^;l/A±tffMt?.ii 
^ Inl+Sof^j-fJ * Wt" 5 £»S6±Ji# 1 7 7 x -y ^ S 

[0 0 2 4] |R$ft8<?>98IH& **tt^5*5Sft: 
±taWffiH9f*»ft: ! ftJit2WfSJB*f*»fbft«3b^ 

±7-i , ;l/AT35oTs y >ft< t feaf*C0-73OffltcSb 

[0 0 2 5] aS*S8©«W£teVT{i, #«*fS^6 
45S(*%fflv^cSiifBe±7^;l/Afc3tbT, HKM&S 
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[0 0 2 6] li5RlS9^SII*« 1 1 ©^(1 MttK 

[0027] ms* 1 2 ©ig^}±, w*is 8 vmm^ts 10 

t^T, S&WSJffi, S i 0 2 , S i 0, , S i Ox N 

y , S i 3 N< , S i x N y , A 1 2 0 3 , A 1 

x Oy , AlOx N y (ftfcU x, y fcH^-ftlfcffift 

-2. \T-%>z>ztitmwLt?% a 

[0 0 2 8] 1 2©^Ct5^T(t *s«}SJI 

£«j£T§«*4M£LT<,->5o #tc, Cfteotffifr 
e>ff*i| 1 3 OSH^CJ: a fcSi**«ttSK3fiv^HSf* 20 

[0 0 2 9] M&H 1 4 W*?i8<OSHBfCl3 

[0 0 3 0] M$0tl ^aWfcfc^Ttt, ±I5»W* 
yyr£tc£0N b 2 Os fle^^-fscfcictti, Ti 

O2 ^fflV>fct©fc|Bl^tC, 4O0~6 5 0 nm©nf 

(Htf 1 0 %OTtti£o£©/J^iIfiiS^©£#JK 
jh^-f^A^ffSZlkWT?*, *^Nbz Os «©*£«_ 

iia^T i o 2 m<0 2~3fet?%z.£im&ferz.#>, ' 

T i 0, BI*ffl^fcfe0±Dfc^ttfcfi*ifc5HB4E 
[0 0 3 1] 11*51 5 056Wttx 7°5Xf--y ^BS 

SSLhfc: . iilSSfWHtil t a9HEJB#r WHfcft 
ff tfSSSfcflWi * nfcSif Ifcit/ltfflMS ft T ft 5 K W 
BilJHte^Xf-y^StRfcJB^T, tfc75 

[0 0 3 2] 11*51 50^(Cfc^Tii, WSSftt 
7Xf7 ^-.cfe^Tfe, tttilSSS^Jg 

$1- setter 9, if«*58©?tB£tp5tf§©^ffi£W-t 50 
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[0 0 3 3] M*5l 6©^.*, fS*5l 5©5&HBfc 
fc^T, KiHSitgfi, 4>ft< tt>— 3©38BJ!KB#r* 

Nb 2 Os JiT*l)««nT^5!li:*Waii:f*. 

[0034] if*^i QtDWRKte^xte, ±$mmm 

SJf £flMt"3> c fc©fiJj£fciin*.T\ jgaMBI/f^^b 
tlStLTx Nb^-yy h^ffl^fc&SttX^-y^U 
yyj£K<J:»)Nb2 Os itfcJ&JSf SCfcfcJ;*), Ti 
0 2 fli?:ffll/^fcfe©i:|Rl«fC, 4 0 0~6 5 0nmOBf 

mm.sm.mt.^xmmt>^ < #7fr§;a*©^b© 

HP 1 0 %&TF£i£ 5o#(0/>S V|RfeSf2BIOfia*Ki 
lt7^;PA£#3 frONbz Os H©j£§i 

3Ifi£T i 0 2 K©2~3fgfr5ilt*Wtgftfci6, 

t i o 2 jn*fflvfcfco±»)*>^sitic«nrcSiifts 
*fi»ihJi## 7°^ x >y * 5 c t ifiv * § o 

[0 0 3 5] 

m LfcK*H»ih7 -r ;l/ARtf SJSBilJW-*^^^ >y 
[0 0 3 6] HI 1 ti, *f§BJ^SffiLfcAR7^;VA© 

0, H3«, AR7^;VA«b ! fego#«?sa^if« 
T§rcJ6O#«?iSM^« ; &«^Wfi:^'r0, 0 4 

[0 0 3 7] IllC^t, AR7^/1/Aft, ^— X 
K ^-X l±fcj&££ft5M-Kn--hJi3> /n-F 
3-hJi3±.C^$tl.§^lX^'y^«5, HlX/^ 

•y #Jf 5 ±lcB!&-$ti%m l aWKH»f'WWfc*Ji 7 , 
S 1 5a«KJBW«ftMl« 7 ±lc»ja£ft*lS l SB^ffi 

®ST*SMbttH 9 , * 1 !SWfflya9f«WHk"ftJi 9 ±tc» 
j««*i*te2^?siasr*»t*Jii k ^2aB^ffiia 

[0 0 3 8] ^±*^W|yjit7^^AOS*ffi^-e$.§ 
2>\ *©M(!ja«!K:oV'>TKiBr*« » 1 WIT? 
ti, S 1 3lfliSHST*S{t14jB 7 Rlf g 2 MB^afflliT* 
BHbKlJIl 1 t LTx SJSttX^-y^U vyatc^Dfg 
fiic^n^Nb. Os !WE^&ft*. S/cs HlX^>y 
^g5ttti, ZrO, (iU x=l~2) , TiO, 

(fib, x= 1~2) , S i Ox (fflU x=l~ 
2), SiOxNy (fiU x = 1-2, y = 0. 2~ 
0. 6) RtfCrO, (fib, x = 0. 2—1. 5)*^ 

e>atfns , >ft< tt-sott^^ft^Kfbft^^ffl 
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[0 0 3 9] ±Ei 1 X A-y^B 5 ~1 2 ffljjf$8ft 
Ml 3 ©#X^y M-Fn-hg3AW* 
tifc^-x l ±tc, m&£02lcjjrr<fc5&X/^y#g 
■K-fctJlSBtSns. ^-Xlttm PET, TA 
C (FU7-fef-;Hr;Va— x) , ^'J*-#^-h*© 
if»S{**m^n3 0 C(D^-x l ±fcffM£*iS 
M-F3-F;i3©*ffi-£:LT«:, ^'Jay^ £gt£ 
7^'Jl—r-m, *U*>1Mg^, x 10 

-h (PMMA) ^^«{LMil^ty7^UU- 
[0 0 4 0] 02tC^-fX/^y*SB«\ M-F3-F 

Ji3^a&&*^i;»^j«?nfcD-;i/«©7^;i/A l o 5% 

§tt>mf#tHLSl 0 9£, 0 5±fCX^«y 

^yy^fcfrSX-'W^gl 0 1 7-fM10 55; 

##$;f.#^D^i i o^a^LTKtt^nTi/^c x 

;^7^il0 1 Kit, 7-fM10 5£##iWT^EP 20 
73lnIt^fT^-&§^^>'n— y 1 0 3#fgB£ft> ^-Y 
yp- 7 1 0 3<DJiH^— SOSHt^fe^T, y ; y 
F£«BLfc# V- F 1 0 7 jtflMHRBShTV^o ^ 
©*j^fc*vT, #*v- F l 0 7*Efc»*#x»H 
*v-F 1 o 7icm&*fiUm?2>cHc£ 

(3, &AV-K1 0 7t«lLft^-y*7 FtJSUfcX 
^•y^W7^;l/i, l 0 5±fc«3Wffll«n*o 
[0 0 4 1] CCDctd^X/^-y^SBfCj;'?, ^-X 1 
<D^n-F3— FS3±t > ZrO, (IML, x=l~ 
2) , TiO, (ffiU x=l~2) , S i 0, (iB 30 
U x = 1~2) , S iO. N, (fit, x= 1 ~2, 
y = 0. 2~0. 6) WCrO. (fib, x = 0. 2 

~i. 5) *^atfns^ft<i:fe-fflot!rs*^ft5 

$ 1 X/S>y *ff 5.3WWHK»dl*n*. £ 1 X^-y *J1 
5 C £><fc 5 fti-HMtftK <fc o T«jj!c£tl?, Cfcfc 
J; 5, M-F3-F^©tti*^£*£<tSC£tfRr 

i. Si, C r©«*4:©»ftl*fl!)**v-»KllWUMI* 
ffl^t, ^Hl£5 0^%-atfA r 3?HSWTXA.y £ 

«#?**Mtf 5 KX £ t *6£ L T> n- F 3 - b t <U m 

KSHHaifrMSJBja-rfccfctfTSSo s i o 

2 , Z r O2 , T i O2 , Cr 2 O, OgHtMffi££ 
[0 0 4 2] H3fi, M-Kn-hfcO^liagSSI^ 

mmmmimm9, i2iw»w$mi 1, » so 
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2SBffiJB8f*IWfc2ft«l 3, RtfBSSJil 
fc7 -f 2 0 1 ±iC 2 k g COMM 2 0 3 ^*HtfC\-y 
F2 0 5%xf-;V7^3-;^#rf£-£fc0iJ*.fcf 4$fi 
teO^f— If 2 0 7^/rLTffLlW, 1 0 cmOilt 
^EP7alRl(caffi^ti:T, 7f;VA2 0 UcfctfSX/^y 
*fll©#3?3IS<DffHffi%ff 5 c C C T\ MK2 0 5tt 
Wffijbtftn^ (5«2 3. 3mm, JBS 1 0mm) T 
¥B^m4fcS1-J;5tES2 3. 3mmORf 

«t% ^kosaks (m*&m-?^? 0 ) obsotki 1 

7 mm, Wm90m2. 3 cm 2 
KfcU&Sttfcffl^T, 7-f ;bA2 0 1 fcWtfnfl^i;* 

st'O'N'v f 2 0 5 (ommmm^Lrctc 3, ±e 

Z r , T i , Si, C r ©&JR*-yy b^fflV^T^g 
Ilft»f)%5S 1 X/^y *JB5*JftSLfc*£ti\ 
3 0-5 0 @J^±(Dft«xX F KJUflTPS o fcj&V S i 
Oz, Z r O2 , TiOa, CrzOa oMQdfoZ—V 
•y h*ffl^Tgl X^«y*«5*JBj«Lrc*&tt, 5 0 
OT©ftil1?f«£Cfc„ Zr, Ti, Si, 

C r©i*i-m, S i A^HSf^SMkttJiO S i 0 2 Cfe 

[o 0 4 3 ] $ 1 x;w £B 5 ©±ttiig 1 mmmmifx 

1 ffiJBSr^BKbfcJB 9 t LT S i 0 , j»M*MSftfc 
ft, S2jSBJSM/fWbft«i 1, ^2WJf$lft 
1M 1 3 tbT, StfNb. OsE Si O2 mtfiOM 

zn%o «fttc, «iBicas^ft«K±-r«B6^ji 1 5 

^3-f^>y'JtltAR7d';l/A!i)M2tl5o Nb 
1 0 5 JKRtfS i 0 2 Htt % KjSttX^-y^'Jy^ffitC 
<fc!K iMNb, S i O^i^-yy r-^fflV^Tg* 
^50 A r ^HM+T-X/^y # U C 

[0 0 4 4] 05fi, 6 0 nmMJP©Nb 2 0 5 SMlCO 

feiHjuHiffcDT i 0, <Dftffimwm*tmb-c. 1 

T 0 ( 8 3 I n 2 0 3 — 1 7 S n O 2 ) jg 

OiH^JflapRFlt*ft«c?^LT^So Nbz 0= M 
RtfT i O2 litiN bt/fct±T i (D^li^-y'-y h^rffl 
V\ I T Oflltt 8 3 I n 2 0 3 - 1 7 S n 

n^nox/^-y^^mi^ojiD^fe^o 

[0 0 4 5] N bStfT i ^-y«y Hffl^OX^y^ 

HH^^X : A r - 5 0 0 2 

MtS^S. :6W/cm ! 

Sffi : M-Fn- r-ftP E T-s-X 

[0 0 4 6] I T02-y«y hfiiOX^'^^ft 
#HM**X : A r — 1 0*a%0 2 
m*li£jg : 3. 6W/cm 2 
atS : Fn- h#P E T^-X 

[00 4 7] H5fr6W6***J:5lc, Nb z 0 ; . ffitt 
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4 0 0 nm©ffife6$T'©ftilffiSjfi*t>£5<^ T i 0 2 
-73, Nb 2 0* MB, T i 0 2 Wit) 2-3 %<QI$mm 

m-zffi&t zct *MtET-& '>ft < ^ fe --onrnm 

I1WHWICT i 0. JlCTCfrDfcNb. O. it 
^rfflV^C^lCt^s ift^TlSfe©AR7'f'/l/A*ffi 

[0 0 4 8] ±E«DfW*6*>W6<paJ:5^ SltW 
©HfltJsRfcfev^Tti, K3- hJi±k:j*l«-r*ffi l 
X;V^ii:LTMlHt«ffli/\ jSWfcJBSr* 10 

Nb 2 Os m%m^ZC $c»^~^t<Dii! 
m&mt\tcM&lKmW<D A R 7 -T ;l/A*f#* C T? 

[0 0 4 9] HHft8©S2flEO^TWIHT*. 

at* n i »ia*JB»f*»fl*Ji 7 sfctiSf 2 sspmeh 

*T*BMbftJB 1 1 £>N b 2 Os »fcStV> I T OK&fM 20 

[0 0 5 0] IT 0Htt4afE«W^Jl** t fi<ltfe* 
%&Zf%%.i&tf2b%t>\ 1 x l 0 4 Q/D A • 

5nraSiSOS«tffi<, Nb 2 0 s 5 n mJPSS 
(D»VM T0«*8Wi«"&Tt>> I T OJK£<fc3i51tH± 

tH£ft§ 0 

[0 0 5 1] LfcA^t, ^iJ{c*5V^-Cti. jgUBSfHST 
sfflgfttlJIt UTN b 2 0 5 JKtdrafcT?!^ 1 TOM* 30 
SMS-SSCfclCfctK ^WAlh^ll^L-LCDRtf' 
£«E LxVX7°Wfl>tk:»ifft. Stfffe«tt©« 
V ^feiffSKO A R 7 -f ;l/ A*f#£ C t #T? * 3 8 

[0 0 5 2] itoc, fflt*ja©j^flfcovvt»wrr*. 

^^7*^TtC)T\ fgl^fctbiKLT, glSKiffiffl 

Nb 2 0 5 flW 1 jfiW*JiSfWfc 

•ft^iffl 7 ) tc N I n 2 03 Sftiil T0*±fiSc#£:U 40 
Si, Mg, A U Zn, Ti RtfN b ^ OV^f ft 

*■> i mm±<DnM<Dmutin*, s i o 2 , Mgo, a i 

i Os , Z nO, T i 0 2 RtfNb* 0= fc»»LT5 
~4 o^%, J;0« : $b<ai0~3 0*;1/%©®H 

[0 0 5 3] B6RtfEI7«:, 0 5 fc|HH»£ 6 0 nraR 

KTiSI-fcOT?, *»fc«Bloaa«4, d : 7 3*;l/% 
I n 2 0 3 - 2 7 Z n 0, e : 7 8 I n 2 
03 - 1 2 ; £;b%S n0 2 -5€;l/%ZnO-5 ; t;l/% 50 



(7) #M 2003-215309 

12 

S i 0 2 , f : 7 0 I n 2 0 3 - 1 0 ^% S n 

0 2 -2 OtWNb^ O. , g : 7 8*;V% I n 2 0 

3 - 1 2^)\>% S n 0 2 - 1 0*;V%M g 0, h : 80 
I n 2 0 3 - 1 2 S n 0 2 - 8 ;b% A 1 

2 0:, , i : 7 5=e;l% Inz 0:, - 1 2WoSnO 
2 -7t;l'%Mg0-6 ; t;l'%T i 0 2 T?$>3 0 tfc, 

ens ©iHttiiKoMi ?nfn»jst sfflso^fb 

[0 0 5 4] f?H«#X : A r - 1 0ft»%0 2 

: 3. 6W/cm 2 
S« : M-Kn-hftP E TK-X 
[0 0 5 5] 06RtfH7frS>H;i6>fr&J;5fc: > 1 112 
Os-f'ITOtCZnO, Si0 2 .MgO s A 1 
! Oi , T10« , Nbz Os ^fcj^LfcKfbftliitT 
tt, ITOJ:t)400n nKDfg^fiffiiJKfctt^Sji*^ 

£fcV->TiSto£#fcLTfflV->e>*l£S i 0 2 , MgO, 
A 1 2 O3 > ZnO, T i 0 2 RtfNb;- Os {£, ^tl 

no. fcg^M^LfcfcSfctf^fbL^-r^ 

0 2 ttS i H±^*^LTO*5X>ia«JiMHfc* 
<Df^T&3„ ) T-^Os Cft*I n 2 O3 Sfcai T 

OKjssbirrscaciD, in* o 3 tfctiiTOcD* 
feWifiit^oitg-e^^, ^-©rci&fcfi, in, 0 

3 Jf>I TO*il*WftfcUfcWbWM't'OS i O2 , M 
gO, Ah 0 3 > ZnO, Ti0 2 RO'Nbz Or, ^ 

;l/%J^T f S c: A^S^ Lt/ \, 5 t^^XfX'iiiSM 
I n 2 O 3 Rlf S n 0 2 OJt*^* < ft Di!^TX/S 

•y * jsmaie^ 1 1 ^ v ^ 5 suwhi s tia < ft o t l 

1 o^;b%iU±3 o*;U%WT 

[0 0 5 6] $P.(Cffc, ^J^tf 7 3^r;b% I n 2 Oj 
-27t;l/%Zn0 ©BJfbftlBJStix ITOi:^^ 
;l/fftto"5 300~500/iQ - c mgjSiDJtJfifii** 
-rsjS*Jg«1"5ci:^t?ir, A R7^;l'Atca»«'l4* 
##-r§c t*^t§ 0 fftt>S, ^p-r^zno, s 

iOi , MgO, AI2 Os, TiO., Nb 2 Os f 

0, ^b«<oibS*n:*ffl^SW-r5ci:^T*t, 
K±tc^ftiffl^o^*tt*ft#i-§ c^ms. 
[0 0 5 7] cn6owkii*«it«t*ftoT 
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i/vctxfc^o nxtib*-*?? ham i«©x/w 

fflvStfcffTtSo £J87-7> hi:LTtt, 

5o ^H^-y-y X/<<y*l$fc5 0%» 

*- 5 0 % A r 8K*Jfc<D#X*fl!^5©aWt: L < . R 
fktl^-y-y h Kjtt* 3 0 %JiTF, Wfc 

1 o %Sfifc-f 5 c kiiWS tv\ 

[o o 5 8] ^atc^/c, cnsoftftiwiuca, si ic 

0 2l MgO, Ah Os, ZnO, TiOz RXJ N b 

2 0= «Sfcira*T, C'<«OSb 2 0 3 , B 2 0 3 \ 
Y 2 03. C e 0 2 , ZrOz, T h 0 2 , Ta 
,01, Bii'Oi, La:Oi,Nd!OB HOjgB£ 

mitwma^tix^x t, J: V\, 

[0 0 5 9] ±8HOBiWA^ , E>W&^ft<fc5fc, ±IH* 
tCl n* 03 -^1 TOfCZnO, SiOz, MgO, A 

iz 0j , TiOi > Nbi 0s mzmaLrcWUtwim 
[0060] &*5, ±fagi i eu~£3 0!i-ett, ^- 

SIft J fHi)tt*l»5ftiSfr6» T A C (hU7-fe^;H2 
;VD-X) ^-X± J f\ /n— J*3— hJi*R*tfeT AC 
•K-X±tCffM L T fe , * fc # 'J * - \~m<D7J 

[006 1] S&fcSJ^ ^lt?lJ~^3^JtCfeV^T, ft 

iONb, Os £ 9 T^y <T3C fc^T* 

# S *ffitf$&«^P S tlT V > T t <t V \ 
[0 0 6 2] £ 6 £ * fc, mi M~m 3 fe^T, '> < 
ft<fct— 3©*Ja*T*BMb*l««Nb« 0, TJfM£ 
tlTfeD, *tU^©MB&r*Ji#, Ta 2 Or, , Ti 
0 2 , Z r 0 2 , ThOz , SUN,, Y 2 0 3 frZ 

[0 0 6 3] #5g^©2Sg©m£-?&3&$S 

&f kftW s *n*^* s o coiHf-fXT'wete 

[0 0 6 4] SiE Lf^X7W(^ MSI/C^k~t^r> 
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(C, T FT*7XlfIfi2 1 ±icH*fc»fSLT#« 
?£ftJl/^-;/2 ZJkXfMfflmM>W-y2 3£r?fML 
T4«t.OT*?», &W«%ftg^7-y2 2£3ItRW 

[0 0 6 5] H9fct, ±faffl$EL7Vx7l^fcDfrffi 
*Ufi*^-rfefl[)T'fe5o C©tlELrVX/WB± 
B^ffi"? 5 ^, TFT*7XlfIi2 1i(t:li, ± 
K#H%7tS^^-^2 2&tfiaW«tt^*->'2 3© 

as, ftsswmmffijf 2 4-f*^s*f»2 sjwr** 

[0 0 6 6] #1^/^-^2 214, IE?LlijMe, 
[0 0 6 7] WaSBEJB^*-:^ 2©«, lElimm 

;K -i'5#V-;k #*-^y7v*-;k #U7U-;V7 
;l/#>\ 7i-^75X 7U-;V75X ;f+"7 
-/— ;K 7>hv-fey, 7;b^k/>', t K5V"X X 

f/Hy, SftSchfeoWW; tttf£#'J->7>S 

^ 7-'Jy^t;^ ! t%*o«}l^ttS^ ; e7v 

tun7- #uv-»*Hfiffl^TD6-pa5*o 
^tltbTtt, 0-^7^71-^75 7 t°)V 
7-f'JX ilrh77x-M;l'7-f'Jy, #Bt-7 
%Uz/7=- 7 4, 4, 4-b'JX (3-^f*7x- 
;l/7i-;l/757) MJ7i-;V757 N, N, N, 
N-7h7^X (p-bU;W p-7i-b>775 
y, N, N, N, N-fh77x-;V4, 4--775Z 
h"7x— ;l/> N-7x— )Vi3)W\f— ;K 4— -7-p- 
hU;l/757Xf-;l/^X -ts'J (^•77x-W>tT— b 
y) , (f^7iyii-i^>') , #U (2, 2-7 

[0068] 5?)t^»cffl^e>ns**ftti, v;;:rr.npi[i2$^ 

nffflfr B E?L^, * feHEttfflll^ 5 ^ffiAT- * 3 d 

l^X 777xy, ^>JX 77'77X XfM 
X hUX (8-+/ V 77 b) 7;l/5x7A&H*, t 
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/ Y)\"OV \Z=.)l e7i-;K o-t7f;V7i — ;i/ ^ 

[0 0 6 9] n^$ii3MJit±s *y— KvW^sax* 

icm^mftnmmtimt ltb. *y u x ^y u 
x exx^y;k M=? s Jy, zrctecixzcommfoZ: 

D+^4-y 'J>7;V5-^A, 7>h7-trX 7^7#U 10 

7xt>M/X ^'J-feX -^DbX 7* 

^*iy, 7^'J^X xf-^x (8- 

[0 0 7 0] ±H5S^SOWilE LfVX7"W©l 
£\ mn, HI 0fcw-TJ:5K, ftE#f««8Jl2 

;^->2 3m*Vm. T FT«7XiflS2 1 <D± 
tcBf&LrcVk, Wffi/^;l/ £ * 5 #7 XS1& 2 6 £ U V 20 
&{H$*8ffiMi 2 7 ^FIC i ») g« LT«S E L *?8B# 
^if-TSc ^©SL «7Xll2 6©±Kftfl2 7 
LTS*fK±7 -f A' A 2 8 *R5 0 C t fc «t 

[0 0 7 1] LfrL&tf^K ±fE#7X8fi2 6£fflV 

T\ #8tD3T?«\ HI 'lt^-r^^tc, HWSSBSrW 
■T55*fB5±7i';l/A2 9£:tf7Xa*2 6 ^1*5 CI 
i4<UV SHt&Bttlflfi 2 7 «fc J: *? § . 
[0 0 7 2] ±|Sffljfi<DS»Kih7^;l/A2 QlOs^T 30 

£mi2toSTo CL ©£1*19511:7 A/A 2 tf'J 
xfl/VrU75'l'-F (PET) -f» h D 
O-X (TAC) ^T«?tl?.«^-XS*3 OCD 
±fc. 4a»IJl3 1 , &Mm±M3 3 

3 1 !b^«i^-xa« 3 o <D&mfi±.m 3 

[0 0 7 3] IWS13 1 ««t§ll«flU, 156 40 

CfctfffSL^o LfttfoT, iWS!3 l©*i$S 
fttbTUu SiOa, S 1 Ox , SiOxNy, Si 
sN,, Si.N,, Ah0 3 , Al.O,, A10 
x N» (fcJE-U x, y l4V>imtft«OSa»T* 
§c ) ^*ffi|jji*3Ci:tfT'£5o CWOlI, 
tt 2«W±*±jS4)-l: LTttMIJi 3 l fcf&fcf fttf 

[0 0 7 4] $7c, *!ffc, MJf*cHLTHX.if, ±SE 50 
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©t^-Xlfi<DMWl. 4-1. 5T*fe5dfc 
fc«SiM3 l©JB»f*fcl. 4-2. 5©I5B 
T»**ti:*WSU#^ ««§B3 lOJBfflMWJJB 

/J^^Ct/!)W*b<« frfrZWl&frZS i 0 2 1 
[0 0 7 5] ±CEBK±ttl6fclBai!fell6*flf-&»fc* 

xyu-nc*v>Tfe*fflT**. Tfflisfts© 

^-XS«4 1 cD±{CXh^-r7°«©»««4 

«u hi 4fc^-ridtc, *©±fcms©iaiH"PW« 

3©tJI><#-^4 3«Mt5„ S&tc, HI SfcjjVr 

39JttiE 4 2 fcilSrf 3)fcK»WIEM*Ji 4 4 £J&8T 
5o *©&, Hi 6£jS-f *«^-X»fi4 1 

t tis^w^witM 4 5 T-*^--r§ t mmc u v®{t 

*M4 6t»a«rS (^fiJf : VX7°W200l¥7^ Vo 
1.7 No. 7 11-15 o 
[0 0 7 6] t©*5*«BftK33^T, ±I2*«S5SW 

«^-X»Sfc^t>oT±EW«'^-XSS4 1 fcLT 

[0 0 7 7] S7c, ±3S©te»l»jBH#tSI*l»±7W 
(AR7f;VA) tt, SSItt, A*X^U7tt> 3tt¥ 
£«n« tffr X> "P4 < > fliJ A tf RI*l»JhJi t 

»< (4H-5M) . 7VX7W©B»tt«Ii'fttgtC 
[0 0 7 8] 

[00 7 9] <%m® 1 

*5SWOE»B6ih7-r;l'AOiWli«©d , 5SlWli:ffiS 
TSSftKWfcLT, TK«fiSc©AR7-i';l'iA^{ / Ffi!tL- 
7co 

P E T^-X 18 8/im/ 

6 (ira/ 
S iO, I 4 n m/ 
Nbz Os JB 15 nm/ 
S i 0 2 Jl 2 8 nm/ 
Nbz 0 s J! 1 1 2 n m/ 
S i 0 2 € 8 5 nm/ 
ffiftm 5nm 
[0 0 8 0] ±E*jSfc*U^T^ Nb 2 0= HOXrty 
^ U y^li, fx7;l/V^ ha>73^©* V- KKT 
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2#£DNb#~ fy MHE4 0 KH z <D3&&%WtiaL 
T> Ar : SEfR#X<Df*fti± 1 : 1 , #XJIO. 1 P a 
T'UfiSLfco COX/^^^ff 1 ?, T i O2 »©mc 

[0 0 8 1] sio» m<oim&. ^Mtmrnm 

<DWL'PM*0. 5 — 2. 5%lcU~D& : ?liChT :&MJ3 

ft^X^y^U V?'£llfiSLfco COtt, SiO» © 

H*|ti»niT**tf, 1. Ofr&l. 8<DfBH3b , «tt)*eF* 10 
Lt/\ COi^S i 0, Jl^flMLft^Jg^icfix H 

[0 0 8 2] £/c, s i 02 ma. X^y^tU 
Ar : itefctfXOttSUt* 1 : 1 fcU PJ^xa7;l/ 

fc, *Hffl#lJ^*5t^T«, PET7^;l/AO^-X±(C 
^Wb§Ufflg^ffl^T/^Fa-hJl%6 jl m«J¥ 

£-£JMb7co /n— K3— bOftV>fc#a: % §a*«fii 

a 3 h com&^m-r zcttf-zz re 

[0 0 8 3] ZCT\ **E8MHC»UT«3M!i:LT, 
TIHSj^o a r 7 -7 b /to 

P E T^— X 1 8 8(im/ 
;\— K3— Mg 6jim/ 
S i 0, Jl 4 nm/ 

I T 0 (83 I n 2 0 3 - 1 7 S n 0 2 ffl 

J&) Jf 2 1 n m/ 
SiOi 1 3 2 n m/ 

I TO® 6 0 nm/ 30 
S i 0 2 J! 9 5 n m/ 
IM^Jf 5 n m 
[0 0 8 4] HflStfiJ 1 tUmi(D^tl^(D A R7-C71' 

L.<DftytMmm*mi 7t, »7tJxtW£Hi stc^ 

fo fcfc, HI 7RtfHl 8 14, #tt3Si!*&tf#3fcK 

So Hi 7^6)W5A^J;-5tc, HjMJ 1 ©AR7^;l/ 
Ate, t2e*iM©&<QtJtKLT, 4 0 0 nm<Wt¥fcft 

ictsv^TiK) 1 6%<DmmmmMm^nrco cm, 40 

I T OSt N b 2 Os «fc©»fit*W*)tt!RlR«pttO 
Si/MC^SfecDTfeSo —7?s HI 8A^We>A^<t5 
(C, l©500~600n m<Dfc&mmiC3£tt% 

[0 0 8 5] ±at/cJ;-5(C, *^MiJtfc^Tte, 51 

^-Fn-FJf'\<DARX/S 
•y ^©ttaafifc-HHcftofcfcfc S i Ox m*&WL 
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fcfefcjKjasfWkWJifcL/T, t i Oz (Dfi&mmmz 

K> 2 «JM±©afi«TJ«Bl3lffir*4 N b 2 Oi R£$j£ 
[00 8 6] S ML2 



P E T^— X 1 8 8 Jim/ 
A-K3- FJg 6jim/ 
S i 0 x J! 4 n m/ 
I T OH 4 nm/ 
Nb 2 Or, Jf 1 2 nm/ 
S i 0 2 B 2 8 nm/ 
N b 2 0 5 S 1 1 2 nm/ 
S i O2 Jf 8 5 nm/ 
Kt5Jl 5 n m 
[0 0 8 7] ±f2S^t*5^T, I TOMJXfttt&ttffll 
1 fc|B]«HcLTJfMLfc#\ ITOJfti, ITO^-y 
V h*fflvt\ A r : O2 ©f«ii£9 : 1 ©#X*HSl 
TfiitMLfco ^©ISHx 4 0 0nmK5tC*ltSaa* 

a, suss^y i ©&<dkj£^t i %saffiTLfc* ,! , 

ttiiLTl x i o" Q/MmiU:m, af« 

[0 0 8 8] fcfc, &tf*ftffl 2 tfe£02fC 

StX/^y r3-SBtCT A R 7^ ;l/A£fiSclIT3 C- fctf-? 
#5*^ ^SSflJ 2 H2tC*3V^T5S©*y 

— F 1 0 7©?^ iai©g[5»^7^7l/A^ff73[pl{C*5 
^TSt2^aoAV-F2Si:Ane^T, 

*y— K 1 o 7 fc-r&ii ttCiD, 1 EI07^;l/A^X 
"P6JiOX^<y5fil*J«J«-r5Ch^T?#5o 1J1B© 
S i 0 x MRU 2 « B © I T 0 JJg«#{C 4 n mgS©» 
I^J1%©?\ ^ffidSi/^V-F^rffl^TfeJiSJlteBltt 
T'$>i>o 
[0 0 8 9] jji 3 

P E T^-X 1 8 8 Jim/ 
/\— F3— FJi 6 jim/ 
SiO.l 4 nm/ 

7 3 I n 2 0 3 - 2 7 Z n O^MOJl 1 

8 nm/ 

S i O2 Jl 2 8 nm/ 
N b 2 0 S 1 112 nm/ 
S i O2 Jl 8 5 nm/ 
155)^ Jf 5 n m 

[0 0 9 0] ±fe#?/£{cfct2 v r, 7 3^;l/% I n 2 O3 

- 2 7 *:>l% Z n 0«J#©»ttBHtW*-y y b^ffl 
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V\ Ar : 0 2 (DWmttS ' l^#X*H*T?J«Wl/ 
Tftfco *®flW4*JM!i i:BiattcL/TAR7-f;l/A* 

[0091] mmm 3 o»yfi*i**H 1 9 #)tg 

ft*H19, 2Ofctt*«fcLT*Lfcfc0*£WKT 
^"To 01 9*^0£?>fr&<fc<5^ ^M03OAR7^ 
*JB»r*»bHl**-r^T I TOT«Lftff 
*flfcJtttLT, 4 0 0 nnKD*fiSES(Cfe^ti^ 1 5 10 
%0Sifi^<D3fc#tfM£tU 4 0 0 — 6 5 0 nmOifcB: 

3O500 — 600 nmOift*lfiHK43ttS^)!fSi** 
fc, iWtttfcO^Tfe* 9 2 0D/D©i*ffto 

[0092] ±atfcj:5fc, * 

l/^JSJB*f**ft ! ftJifc: 7 3*;l/% In, Oh -2 7€;1/ 
%Zn0O*5*H**O*^tJS*ffll#\ JH^KJBSr 
*IWb«lJBK:tt±!)3SBHtt£«tiT^*Nb2 Os I?: 20 

[0093] mmm 4 

ffi^*»J^LT. TEiJ*OAR7-f;I/ASff«b 

PET^-X 7 5 /Am/ 
K3— bJi 6|im/ 
S i Ox Ji 5 nm/ 30 
7 8 ^E;l/% I n 2 O 3 - 1 2 ^)]/% S n 0 2 - 1 0 
%MgOlM(Di 18nm/ 
S iO z I 2 0 nm/ 
Nb z 0:, I 8 3 n m/ 
S i Oz M 8 5 nm/ 
1»?^B 5 n m 

[0094] s/c. cKD*«ffj{c»-rafi£*»J4:Lr,' 
TiB«/S;o a r 7 >r ;W»«fMi Lfc 0 

P E T^X 7 5 |im/ 

A-Fn-M 6/xm/ 40 
S i Ox Ji 5 nm/ 
ITOl 1 5 nm/ 
S i 0 2 JB 2 0 n m/ 
ITOJf 98nm/ 
S i 0 2 1 8 5 nm/ 

mmm 5 n m 

[0095] mmmtias^Tte, ±ssnA<owkffi^ 

It^Xs 5 0 0 — 6 0 0 nmOfififEHfcfcttSSWttR 
M*t±|ll^Tfeo/c^ 4 0 0 nm®fi»fi«t*tf8 
WWSAVU 1 2 %|ft±Lfco 50 
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[0096] »3Wfcffia-r4seiisffi!t*i4, ssjs 

035Ktf±4^©JP«*7 8*r/l/%I n. 0 3 -12 

tWSnO. -l o^^MgOffljSOKftWJgfc 

U T¥#©W**7 5^% I n 2 0 3 -1 2^1/% 
S n 0 2 - 7 ^e;l/%M g 0 - 6 T i 0 2 fflj^® 

2 0^i:|5|^c|g2^*5t3-5*V-H l 0 7%6Mt 

[0 0 9 7] ggffiiffJ5 

ffiOlQfcfllfcLT, TfB*«OAR7^;l/A«:ff^L 

P E T-^-X 1 8 8 jim/ 

S i Ox A 5 nm/ 

Z r O2 JI 18 nm/ 

S i O2 JI 2 8 nm/ 

Nb 2 Os Ji 112 nm/ 

S i O2 Jf 8 5 nm/ 

5 n m 

[0 0 9 8] ±8&ft£fc*5W^ Z r O2 Jitf*Offl#<D 

[0 0 9 9] X, ZrOzO*»ttZr4IW-yy 

V— F£T2*<DZ r MHfc 4 0 K H z OJS 

^MnLT, Ar : MS3ffXOf*Wt 1 : K #XJI 
0. 3Pat^«5Lfto 

[0100] c(D&5te, mmftmmv-u%Nb2 o 
s w\<dz r 02 "e«#«xTt>Hfls«y 1 tm^fcM 

$Ktt«t#5 l t tfT* Sftfbfrofeo X. Zr0 2 

■Oiaaia«ttBli:9]!ip«*i*Si sw/^cm-ejt 

RtSfcNbi Os m^mm&<D\/A^h^fciS\ 
Zr0 2 Sffl^fcBOffSttNbz Os *fflWdi© 1 
/6tTFT*&&o ^(DfcZb, g|2k:^£ti£ £5&7-Y 

Jf T a 2 0 5 , T i 0 2 , ZrOz, T h 0 z , S 
i 3 N 4 , Y2 0 3 §<DJitC«tSi*Tt>*aBB©*J^ 

[0101] »flB»7^^ 

7Xf7^fcil?nS, JS£tf0J*fc^ 3 0 0 fim 
(J SR*S£*tM) UoWEoaffi^BO 
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X^y**«*M#£>ft5o 

[0 10 2] Sfc, SS±fC, Zr, Ti, Si, C r 
m<D&mti Tc £ - y y h ^ fc&Stt*^ £ 
U^rttCtO Z r Ox ({IU x= 1-2) , T i 0 
x (fib, x=l~2K SiO, (fib, x=l~ 
2), SiO, N» (ffiU x = 1~2 S y = 0. 2- 
0. 6)RO"CrOx (fib, x = 0. 2-1. 5) #> 

5aKSfts^*< tt-^io#»fr6**»b*«* io 

ffMt" 3 C k K i o T#«tSft k 0tt«3i5«£*t < (5) 
±3-£?> C k#7?t S©&±£&^T*7C AR7-f ^2* 

[0 10 3] X, ^5#«S«0±K^-K=i-bJi 

Affile «t *Jtt*l©<MRftK*lft±«** c ktfT 

B#f *Jf©'>ft < k fc— 8B*EJ&1£X^ -y £ a ic «K 5 N 

iOz *fflVN/fc«^KJt^T2~3fiKa:«J:fct>ra« 20 

cotes? £t-£>»/\ 

[0 l 0 4] #^I6. 7 

*WSJl^JfMLfc A R7-< }VL.K%%> 

[0 l 0 5] Stffit 5 /iStDW&^-Kn-hfcflM 
bfc l 8 8 /iJSP ET (#Ux^U>rl/7^U-b) 
^-XO±(C, fK«§JlkbTS i Oz kA l i Oz 30 

[0 l 0 6] ^bT, ^©liCS i Oz kN bz Or, k 
fr5ft*EI*K(lkJI (Nbz 0=. : l 5nm/S i 
Oz : 2 8 nm/N bz Os : l l 2 nm/S i Oz : 
8 5nm) JEKISffiJlWBJSbfci CCT\ 

#gWftSJI& HSWWT * 'J K=i- bJl k S 

tfHCl. 5~l. 6gfi£&S<fc3K:S i Oz kA l 
i 03 ©ai£-*f»LTJBl«bfco f4t>-6, S i kA 

1 fc©ig£MJt« 1 : 3. 9fcLfc£&*~F*yh* 40 
fflt^T A r - 5 0 %^^7.fSBlM't'<DEfStt7.^7 £ 

[0107] coJ:5fcbTft*LfclRW»iMI** , r 
5K#B6±7-f /W» (Sfi&0iJ6) tc43fTtt, fcft4 5 
0~6 5 0 nmfcfcttSjgSSRaNSO. 3%#**&ft 

[0 10 8] SffitC 5 fiffOWM^N- K3- h 

«&J*Lfcl 8 8ftPPET (tfjxfl/>fl/7^l/ 
-b) ^-X<D±£, *S«i§gkbTS i Oz kA 1 
, O:. frfcftSJBfc^fifiWI 6 klW«cD?j!£7?Jf £ 4 fi m 
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[0109] mmtLT, ««MB£ffMb&^-e 

;\— F3— bgO±tC3 nmJSOS i Ox iSMb 
^©±CS iOz kNbz O. kA^*SSI*l56±S 
(Nbz Os : 1 5 nm/S i Oz : 2 8 nm/N bz 
Os : 1 1 2 nm/S i Oz : 8 5 nm) ^rffMbfct 

[oiio] cne.o, 3fflcD-9-y7 , ;uo7i<7j s )iJitt ; S: 

Xx>-bXaiScOg§§5 l£*Mtb/c 0 c: ©35885 1 

ti, 5mmjs©x-rybx»s^?iStj;0rt^akb 

T200X200X8 0mm<D77yv ? ^rfrt ; i)^§§'^ 

ccDgS5 1 0^tcM7j<5 2^:8 0 0 c cAtl 
T, &$Be§Stt£AR7^;l'A£77y'7gP5 1 a IC 
&&*U S»BP»*aaJbfe. AR7^VA5 307 
7>^g&5 1 a^Olfi*t±, WSttUV«<tS»fliJ5 4 
=S:ffl^fcU VWk^— ^ffiSfc* tJff t>fco 
[0 1 1 1] 02 2 tea, $/-;l/&St£©7.k5-ttgJStt£ 

jtiw 5 R#<Dtfs8£ia 2ooc-c fent s m 
mm^x^vx^,, AR7-r/W»5 3©±fc:&±, xf- 

[0 1 1 2] cn&SaO-tJ-^^l/RtfO. 7mmlO 
* 7 XS^rffl V ^ X f- > bX»S©^§i^M b fc 

X, S-9-y7°;l'^7J , 5'X«, |Sl«O7i"atJ;0X-ryb 

x§gg7 v y j?SPoS»Wb k * 7 >-7°%tT o x^i. © 
t, sa« , >aa*tt:« , r«*K«j: o^-u-^7*^7^;i' 

[0 1 1 3] H2 3 1 8 8 (imfP ETRtf (ht 

ISffl-y-V^U) ©AR7f ;l/A£J;t)X-f >bXiH^<D 
§88*i* tfc»&Ofi»«iW4, (£1101 6 Rtf!yS0iJ 
7) t<^t)Xr>bX^iiCi§g§©Mb^To/cfe©<fc 
DWt^CkWS, tfc, £ffi0iJ6Rt>**fite0iJ7 
K cfc t) Xr > bX«K©^fl©^ b^T n ft t <D^7j<» 

aassctticAsfiasE^astix tttco. 7mm*vx 

|T7f> bXilfi©^§§Ofcf b^To fttOtra*t 

x^>'ux§g§77y 6 w e * s a 

»M y >«, HSS0H6, Hffi0lJ7RtfO. 7mm7J7X* 
©*^|W|^c4bT^§^ ^j(ffi0IJ6Rt;*)5E0!l7 @ 
50 ft£SbT<D7k7*$CtiJ«, 0. 7mmJ?«yj'7X|nJ«{c 
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[0 114] C<DCtfrZ. M&M6'RXS^MM7 (OR 

fc o T V ^5 c fc tm t> frfc & o fc o 

[0 115] S5t, #ISIiH©fl&©0l£LT, 5/ig<0 
WMJ^- F3- h- ZBifcLTc 1 88/iJSPET <DMtC 
H2 4K^bfe'l'^t27S!U»jitC±Dx 
fcLTS i 0 2 fcA 1 2 0 3 A^S:SS^4 (imgfl 

■rseihfcRits-efe^o -f 02 4O4 | ts to 
2 JI^AnfctBt|S6 ItAh o 3 jg»*xnrctB« 

6 ZtttlZtHOi&WG 1 , 6 2K»LTa{I$tlfc« 
^6 3, 6 4ti0tfli-A»J|llTS i0 2 fc 
Ah 0s ©^ft^ftOiHWtaJHM&iMWU S i 0 
. fcA 1 • 03 QBftfiAJttfl : 3. 4fc%?><fc'5& 
«*^-U yfYvJ* 6 5±*j£fff 3 7f ;l/A6 6± 

[0 116] COfiajtJCtD, BJfWl. 5 5 Si 

o z -a 1 3 0:, M&mwB&mkrcc cot 2, si 
o 2 &tf a 1 2 03 itm^tzrcvxDWTm 3,64 

fcLTH:, 3 0 k VOinSttBE^rffl^fco ®*fc 

6 8 *iSJ*Btt«KEB-r 3 MA L fc * fc, ^© fc * 
Stf[6 9 aRtmWMMG 9 b *flftKSftfc 

n&'(*y{kvyi?6 9t+2 5 0 voSEfcEPirats 

CfctCfctK *tfi®6 1, 6 2 £<3^fgLT*?>S i 0 2 

&im 1 2 o 3 \cjE<omffi* i 3-z.'{*yik-?%z£-tf~? 
*fe. £fc, iEmii^tyitvy^6 9tw»-rss i 
OzStfAh 0 3 KW:ffl«^tcj;^5§2-£tf«£ 
MttT7n^7£^T2#3;ifc ^tcS 

^tyyi/-f-{ ^^ffi<0V< OfrOfflfjtfc LTfg 
g?nTV>3HCD7jS (HollowCathode Discharge) 
^, URT-IPffi (J.Vac.Soc.Jpn. Vol.44, No. 4, 2 
001 418-427, 435-439) £)fffl-f 5 C fc feWTflgTS 

[0 117] £5(Cl:fc, S*fl»±gfcLT<DS i 0 2 
fcNbz 0s k*»64*S#S6±Ji (S i 0, :-3nm 
/Nb 2 0:, : 15nm/Si0 z : 28nm/Nb; 
0, : 1 2 nm/S i 0 Z : 8 5 nm) «, 

*$m& Nb 2 0 5 <D—&*XI*£B%1&<0'1& 

mnmm?mmttmmm9m-t%$><o?it% 

\i\ Tftt>*>, Nb 2 0 5 0Mym*7at 0s , Zr 
0 2 , Sij Ni , TiO: , MfC« I TOfcMgO, 
A 1 z O3 lSojB^»bft*»5a**JB*T*BHk*"PBI 
#SW.T«>, SltE5±7'C;bi*fcLT<Dttft6fcKS7^ 
fc LT<0&m*W-&&-07 J frl**$mtZ£ fc 

[0 118]?5fc$fe, ±E©*l«e*V^TttPE 
Tt-XCn-IKA-Fn-M, MNf&SAT ESI 
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*ff#lMf-;M£7<Jb-h (PMMA) , 5"J3- 
ffi&T'>&^;:fcfre>, ^<D±(c*S«{bftJi©S i 0 

2 • a 1 1 03 g^iWtsiiciMltiioi 

Sfcrtft^Rl^fc-f 5fc&> /^U7tt*6K3SV^Tfe«ft 
TV>5„ LfrLfctfS, ARl^rt-rSBfctiSSffi 

m- K3-HB, xV XT'W fc UT^SffiiJtctite 
l/">fci6, 3H£jBA5£9&$g©iaV>JiT-ft<Tfcg: 

Tttfc^fcfc, 7 * U h J*fl-*'>fc < LTWS ttfi 
W^B->'J nyf ofilffli^l:^< Lfc/v- 
Fn-hgfcLTfc&v\> £»SfthARJi£4KttlBttaV 
£^-7 7 f >lK(0m Cffifc JfMf 3 * tfttffKtt ffi 
<sjBn?*saV Jft*l»iBJI*g»B6±Jif:S»«JOiS 
tc^rt-rSilfctcicTfc, 3~4H©§B»Igfcl»§ 
fflB*flHH*ofc*3SI3® A R 7 -f ;l/A**HT*« t) 

[0 119] 2?>lc£fc, *HiKriM©WBfcLTtt, 
S i 0 2 , A 1 2 O.i LXfl-fcS i Ox , SiO, N, , 
S i 3 Ni , S i « N y , A 1 x 0 y , A10, N,f 

[0 12 0] 

BSE©***] ±IBLfc£?£, If*lfU ©fSHJ^ft 

a\ aw»jasf*mt*Jii:i/TNbi o* msb^s 
%n#t-r§;ifc^T*f §0 

[0 12 1] K#9l2©5SWeJ:ntf, 

[0 12 2] tfc, «*«3 05SWfcJ:Wi, Nb 2 0 
5 »&««afiXJB9rmfbHlJI^> Nb 2 0, I 
n 2 O:, KXfSnO. ^?>»R$tl?>'>^< fct-fffl© 

^HiWktt^ & * 3 fl*tf«* * nfcawssiff *» 

[0 12 3] tfc, IB*«4Rtf 5©«WtJ:ntf, N 
b 2 0 5 *^ft52Kfl5a*f$BE{t%l«i:» I n 2 0 3 
Rtf S n 0 2 fr6.£tftt34>fc< fcfe-aOfiJBWHfc 
rt^£, Si, Mg, A U Zn, T iRTfNbfrZm 

a ns '>* < fc -aosjisoKf k«jBK^sara s tir 

^S^aM/fWktMfc^Wt-^cfctc^D, 
[0 12 4] Sfc, iWWi6©IBBlcJ:titf, Nbz 0 



(14) 



25 



5 *m^%iKmm^m&Lft(DiRft<vMmifTmmimLr * 

CO 1 2 5] Sfe, »««7 0l8WK*nfcf, 

[0 12 6] -35k !»*«8 7!igfl*Wl 3©5MHC± 10 

si 4o»iKj:ntf, ±mc^xm>mi<Dmm 

[0 12 7] M#gl 5RtfW*lSl 6©#P£ 

[Hi] *»W«5afflL/fcS»l»±7-r;i/A08WI»j« 

[0 3] Ki^7^;W>©^-Xfctt;B&^£IWr3 
[04] 0 3 ffC'N-y KgP0fl£l#£^f ¥HiaT'&?>o 

[05] &ffiiHb«©^sa*#tt£^T0?& 

•So 

[0 6] ^mm\tm^^fGsmm%^tmx'& 

[0 7] SilWI^IlO^MMilWtt^atrHT* 

[08] w«e LT4x7w<o-w&wt7Rtnm 

[09] W«ELr-CX7*l/-«D-«BK«l*^ , r««S»f 40 
ffl0T*&5„ * 
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[010] ±Bfg)'6SJ(DW1iE Lf^7"WK^T 
A R 7 4 ;l/i»*ftSt)#^fc**7XS«fc «t 5*fjtttll« 
^t«lii&»rffi0T*fe5o 

[011] ±ffif§»D*iiE LxVX7°WtCfc'^T 
#S«B6SJB#t A R 7i" K ± *§*jktttR**'*'WS 
®rS0T'&5o 

[012] mmmmstit a r 7 ^©wiaiwfcs-r 

flENMfSB'P&S. 
[013] Wa^-XSS*IV^:*«E LxVXTV 

[014] wasetjiE^^^-xcug^EBss-rsws 
[015] ^MiftfMSsojfMxs^i-aBSfffl 

[016] »jlJllcJ:*»ih^*j5W«WiBHT* 

[0i7] sss^ij 1 (DttyGmm¥f&*'tit*mtii,i&L 

[018] S860!l 1 o^WttE«*Wtt*8aE«li:Jt«L 
T^-r07?3BSo 

[019] aaW3 0$HG»MM«*fl^fcJt«L 

T^T0"e^§c 

[020] mmm 3 o»3ttE«wtt*tt*w t j*«e b 
T^-r0T-s§ o 

[02 1] *»JffilttOIMlHi:fflV'»feX7 l v^»B» 
[02 2] X-rVUXfig§g©AR7i';l/A(C t };§^M 

[023] 7kttmm^(Dwm&m**twvtm-v&z><, 

[02 4] ^*:4b2^»ffilc<fc3J5K«g«©-0i* 

1 ^-X, 3 M-F3-hB, 5 fglX/W* 

m. 7 % 1 mw&mftmmtmm. 9 sgDSEffia 

tfT^IHfcttJB, 1 1 »2aWKHSf*Kfc*Ji, 1 3 
»2aWfiB»f*BMt«», 15 BH§«* 2 1 T 
FT*7^I?lfi, 2 2 W«J8tt«^*-X 2 3 

aiw»ffi/^->, 2 9 m$iffiwmtt%s.Mffi±7 
jjii*. 30 ^iH-xsfc 31 mmwmiw. 3 

2 s*h»±ji, 3 3 vmm 



[0 4] 



[0 1 2] 
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[mi] [02] 
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[02 1] [0 2 2] 




^MfPn n nJIIE^p a nill6TS7S35^ y~ 

(72)SEW# »H ESS 

amffip D pillE^p a pIII6Ti7S35^ V- 

(72)5BH# * «S 

^MtPp a pJIIEJtp a pJ[|6T@7#35^ y- 

(72) aw* jgffl m 

SMtRp a pJIIEdtp c piU6T@7#35^ y- 



F 2K009 AA02 AA15 CC03 DD04 EEOO 

4F100 AA12C AA12E AA17C AA17D 
AA17E AA20C AA21C AA21D 
AA21E AA22C AA25D AA27C 
AA27E AA28D AA33D AK42A 
AROOB ATOOA BA03 BA04 
BA05 BA07 BA10A BA10C 
BA10D BA10E EH66C GB41 
JK12B JN01C JN01D JN06 
JN18C JN18D 
4K029 AA11 AA24 BA41 BA43 BA44 
BA45 BA46 BA47 BA48 BA58 
BB02 BC08 BDOO CA05 FA07 



